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^ Tbe Classroom Information System (CIS) is an^-^ffort 
to apply computer technology^ to* the problem of managing infarina-tion 
in the clas'sroom to relieve teachers of clerical duties, and also to 
provide- them icith a daily account of each -rcMld «s progress. There are 
two curiricular components:- a prescriptive l^atning program focu^ng • 

>'Orr basic^skills (residing, spelling, >athj ; and an exploratory ^ 
learningv program consisting of art, 'play,(^c^nceptual games;, and 
actlyi1M.es which devel-op social and self-maiagement skills. Factors 
considered in designing the system were dialogue characteristics,' 
response time of the cojifputer, ajmbunt of teacher training necessary, 
and control of errors and^systdm failure. The ^cl.ass of students in • 
which thi^ program was implemented is made up of ,50 children from 
five to eight' ye^r^s in age, twc? teachers, and /one instr action aj. aide.. 
All were given instruction in the use of thq /Computer terminals v 
(typewriter and telBVisil^n^ display types) whi.ch are located in the 
classroom. A* teacher assigns work 'from th^ f^esqrip-tive . learning 
curriculum to each child on a weekly basisy Children may. select their 

"own activities from the exploratory ;coipo|vent. At the'end'ofe e?ich 
week, the teacher- obtains the student history rep'ort from the 
computer and- meets with* the student to disc diss his/her progress. . • 
Initially., jnbre teacher , time - wa s r^guiD^d f or* CIS. planning; however 
this decreased' as they became familia/ withu the Vprp^ams. Students 
learned the systfem quickly and. have ymaJe coiitinue^ -progress because 
of immediate feedback on' their work^from th^i computet.' A " ^ 
bibiioaraphy , flpv charts and a Sample student history report are 
include^ii) tfee" a ppe indices. v (JAB) 



ef'forf to'o";Lt ERIC-include nTany informal unputUshed materials net available from'other sources. ERIC makesVvory 
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. Introduction • ^ 

The recbgrMffcion that s<fhools must serve children of dij^ 

• ■' I ^ " 

fe rent abilities, experiences, interests, an<i social backgrounds has 
led td- a stained and growing interest in instructiohaLprograms able 



to adapt t^ individual differences. * R/cogniiing also that continuous ' 
' learni;ig,ii required in^a changing technologicaUsociety, this interest 
''in adaptive education ha»s often been, coupled with an interest in instruc 
tional models that seek to enhance the ability of students to plan and 
manage their own learning. . In the development of |uch a pi^bgram, it 
is necessary ^not, only to prpvide a variety of educational experieric?e^ 
< that are a4aptive*to fridividual differences but also to ensure that the 
" instructional alternatives are effective and lead to the successful 
acquisition of essfential' skilly. ^ • 

N " The programs^^hich have been .developed to meet these ob 
jectives and the classroom procedures they require often impos^ an * 
/fornl'atiOr\ man$.gement bjirden (e.g./ Projept PLAN (Flanagan, 1970); 
IPX (Lirfdyall k Bolvin, 1966); IGE , (-Klaus meir, 1972)). the teacher 
rnust-maintain detailed records on individuaVstuderij: progre.^s a's 
^as.be aware of the full range of curriculum options when making ii 
tional decisi6ns/ In a busy classrocnn and without assistance, 
teacher often is forced to make decisions after^only a cursory e: 

* . . ^ " ' : \ . ' / 

^ tion of student past perfornianc^ and without adequately conside 



^instruqtion^l options th^t may Ije available.' The^ resvtlt is a loss in 
individudll2;ation and a poor utilization pf the richness and variet\/of ' 



{ 



the curricj(ulun>. In othej areas of our society with similar informa- 
, tion manageinelit probleir^, .the cornputer frequently has'^been employed 
to assume the clerical burden afid to free individuals for decision^ 
marking and.higher order functions, The#Classroom Infarrnafcion ' 
System is an effort to bring this technology to bear on the problem of ' 



)om. 



managing information in an individualized classi^oc 

. / • • > ■■ . ^ 

^' The Instructional l^rogram ♦ ^ ' ^ * - 

^The^Classroom Information System (GIS) operates in, con- ^ 
junction ^^th an individualized instructi6n program developed at the* 
Learning Research and Development Center * (liRDC^ at the University 
of Pittsbiirgh. The program is designed to pro\«.de' an environmelit 
that' is adaptive*-to individual differences combining the advantages of v 

^ " ^ ' ' ' . ^ ' . . ^ *^ 

a structured curricuium for basic skills development and a^n'open \ 
learning Environment for pejcsonal and social developrxi^nt/'/ Special 
emphasis is placed on developing each child* s. se-lf-concept^'and .confi- - 

dence as a learner ^nd in making ocla^s room. activi^y^-an -interesting 

' * " • • * . ^ ^ " « ^-"^ ^ 

,and' me aning'ful experience. , , - ' ^ ....^-^ 

* * ' • * • * 

/The program includes two. curricul€r components^ a pr-e- 
scriptive learning component ;and ^an explotatory^learning component* 



The t^rescriptiv^'' learning* component focuses on basic skills and 
consists of individuali2;ed curricula develope*-at Ij^RDC including 
Individualized' Mathematics- (Lindvall & Bolvin, 1966), individualized 
^'Science (Champagne'&c Klbp'fer, 1974), the New Primary Grades, 
Reading System (Beclj: & Mitroff, 1972), the Early Learning Program 
(Resni.ck, Wang & Rosner, 1975), and- the IndividualizesJ Spelling and ' 
Writing Patterns Curriculum (Research for Better School's and th^- 
Learning Research and Development Centej, 1973). Learning activities 
within this prescriptive cotnponent are usually ^^prescribed^* by the 
teacher based upon a* student's diagnostic test ijejiults. 

> ^ « 4. 

^ The exploratory learning component consists of more' open-* 

' * 

ended activities^^that* are genei^i^U^ selected by tl^e student. The^e* ' 

" .'y \ ■' ' \ ■ '\ ■ ^ .. ,^ ■ 

acclivities §tfess'th6 integration and application of skills acquired in 
the prescriptive' component and the development of social and self- 
iT)anagement 3kills^ such^as cooperative interactions with peers and 
/the planning gf learning activities: Typical exploratory activities 
include art, ^sociodramatic play, conceptual games, cornpiiter pro- 
g3:^mming, ahd^ creative. \^riting. (Wang et at. , 1973).' ' ' 

In addition to the two cur.ri'cular components, ^ Self- 
S<ihedule System (W^ng, 1974, 1976) for planning, le.arning. activities 
IS in use. The Self-Schedule System is an instr'uctional-learnin-g 



management tool' designed ^tp integrkte tji^ structure ctor^s^r&tive 
learning compOnervt for basi^c skilj-s'learriingayith' the moi^e too^lly ' ' . 
Structured exploratory learning'^ (jom p6nent-/ In addition, the system* - 



provides students with Jtft^ o^poftunifcy tdsjdevelop the-sHlls ndcessary 



7- ' 

to plan and successfully maKage^ their own learning; Students are 
permitted to make some decisions regarding whlit learning attivitie.s'^ ' 
they will undertake in' school and wHen the various aotivitiifes will be- 
carried^ut. Although jsome of the 'what the student does in'school' ^' \ 
^vill be prescribed by' the teacher ph the ^asis of d^iagnostiVjtest results, 
some will be decided by the student independently, a^tvi some*will h^^ 
decided joi-ntly by the teacher ari<^ the^ student/ 
« ^ ' / The' Class^odm Information Syst.^m. 

Objective's * • /'%•*'" ^ - , 

. - . ' ■ . .• ■ ■ s , 

' ' The Classroom Information System is designed to serve 

three functions. . 'The mijst. iirfipot^ant is to make available* to tl>e* / 



\ teather a set of comptji,terJ7based^ information management tools to 

^ • \ • ' r * * - . 

• replace the - existing 3Jid cumber so'me paper and pencil pracedures. 

The system is also designed tp assist in the management of student ' , 

^ . ^ ^ ^ ^ • ^ / . , ' \ 

self-scheduling 4>y-pl'9viding a facility which a^sstudent can use to dis- 
pVay ,and select learning activities ana to record infdrmati^jn on progress 
v^th& an activity. Hjially, tlie CIS is designed to cpllect detailed a^d 



comprehensive student berformance 'data to support rese,ar ch'on -cur- 



ficulum'design apd class-room jproces-eesi 



.A 
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The information managernent topis provided ta the teacher 



krp intended to supplant, tather'than augment, ' existing procedures. 
-This IS a^eparture from ^rlieV effprts -{Caoley, 1970; Cooley'& ' 
^Glaser, 1949) which were intended to* augment the .inrformp.tion"main-' ' 
tained by hand* In contras^t, ehe CIS replace s. the 'existing paper and 
pencil procedures -with a more comprehensi^^e and flexible computer- 

* • V , ^" » ^ , "> 

based di^€ipline. In addition to'^pr.oV^idjLng a number' of -miscellaneous 

- : K ] ' ' ' ' : , 

Support ^opls such as attendance ^r^cording, the CIS'enables the teacher 

to quickly ^retrieve inforiyiation on student performance, to display and 

hrow,se through ppssable^instruetional activities appropriate, to the 

student, bo "•'write'* arid store i^rescriptions, and* to 'request one of a • 

variety of longer t^rrn reports. With the exception* of thVnibre com- 

prehensive'reports, all 'functions are immediately available to the 
• 

teacher through: ter'Vninals in the c5.assroornu Student ac^vity informa-* 



tion entered during the day is'available as 6oon^^sit is entered so 
that activity ^reports are always current. _ ' - ' 

vXhe ^f-scheduling cfomponQht of the system tB -designed 
\» ^ . ^ 

to enable students to display alternate learning'activities, to select and 

. . ■ . ' \ ' ' ' . . • . 

itaitiate an activity, -and to reti^ieve and display progress'data.'wheu ' ' 



planning and fnaking decisions ab.put their ovm learning. A "primary 
^bjecfeive^is to make these procedures simple, and understandable so 
tKat young children with only minimarreading skills can' operate the - 

. ■. ■ ■. ■: -J . 

system without adultHntervention. 

' To meet the nee,ds of the researcher, the CIS is designed 
to collect and make available detailed student activity data. The CIS 
routinely records the time when learning* events occur so* that variouTs 

4 , 

rate and time studies can te conducted over long periods' without the/ 

need for observers or punch clock schemes./ JPossible studies include 

investigations of student learning progress patterns, self-scheduling 

chaicd pattern^, assignment completion rate, and time spent in self- 

selected activities. -Full prescription, data are also stored for usq in 

studies on the application of the various curricula. 

The Coniputer^ Systena 

The CIS system operates on a DEC PDP-15 compute r* 

loca:ted on-site in the LRDC building.^ The PDP-15 can be described 

as a large "minicomputer"' or what some refer to as a '*midi. Iii 

addition to the computer, the^syfetem^ includes three disk drives pro- . 

viding auxiliary storage for data and.programs, a h^gJT-sgeed ^printer 

for the fast printing. of reports, and a.,card reajder fo^?.the reading of 
^ ' ' » ^ 

tabulating cards. Individuals interact with the computer through 



computer terminals located th^f oughoiit the building ahd at remote 



sites. Several different types of terminals are use^ jincluding 
type writer -like terrfiinals from manufacturers such |.s' Texas InStru- 

i/u] 



ments as well as television-like display.tefmin3,ls fr 



6m the Datapoint 



Corporation -an4 DE;C. .The terminals located in the 



t: 



directly wired to the computer, and the remote terminals acce^s-the 

computer^'th rough tde t*elephone systerin. 
♦ * / 

During the typical- working day, from^lS tjo 25 individual^ 
jat terminals, may be interacting with the computer arjd writing or. 
r\lhning.*computer prograrti's. This time.-^haring cidability is made 



RPC buildic^ are 



.^possible by a permaji^ntly installed master prograr 



I or ope rating ; 



^system,-/^ 'called ETSS "for Experimental Time-Sharilfg System 



'^and enables the . 

^variety of appli- 

\ 

gicaf experimenta- 



(Fitzhugh, 1973). ETSS was developed at the' Center 
single PDiP-45 computier to simultaneously su|)port a 
cations (Fitzhugh & Glaser, 1975) i^icluding psycht)lo 
tion on human lea inning and cognition (FifczKugh, 1974) ,^ research on 

compviter-assi&te'd .instruction (Fitzhugh & Pfthia, mis; Block ^et al. 

^ * * * // • ' 

U973), as well as the Classroom Informx^tion Systerjk described^ in this 

*') 

paper. 



/ 



Human, Ehgfin^e ring Factors in tRe Design of the CIS ' * 

. ^ Hunaan engineering factors must not be overlooked -wiien 

designing an interactive computer system/- This is especially true'in 
new co,mpute,r applications wh^re there often is a resistance to change 
and an unwillingness to afiopt new pfo"ce>dures particularly if thosre 
procedures alter normal patterns o'f work.- A computer-^base.d system 
for the. classroom that is difficult to use, that^is improperly paced, ar 
which disrupts normal classroom practice will not be accepted'and 
will fail regardless of .the potential value of the s'ervices. Experience 
with earlier systems ^emphasized this need to be ^sensitivQ' to huinan 

^engineering factors, and these were carefully considered <iuring\he# 
design of 'the^^CLS.' ^ ^, . . ) » 

The factors ^considered fell^in four areas, dialogue char-^ , 

, ac4:eristics, response time^ teacher training, 'and error and failure 
contrpl. Dialogue dharacteristics refer to those factors affecting the 
nature and format of the dialogue betweeg the, user at a terminal and 
'the computer. With t^e CIS, our objective wais to strive for ^implifi- . 

cation so that operation of the system would »be largely self-explanatory. 

• * *• 

For that reason, a "'menu'* approach was adopted (Martin, 1973) in" 

^ which the u3er is presented with numbered options and specifies an 

» ♦ . N. ^ 

option, by typing it's number. A natural Janguage approach was felt to 



^ 10 ■ ' 



be impractical because of the technical and semantic pl-oblems in- 

• * • , • 

volyed in programming the computer to Understand eveh a rQatricted- 

English (Yngve, ^irnilarly, a syste-m in which the user would 

. be -required fcq enter corrimands'in the ibrm of mnemonics 'or key. words 
was rejected because of the greater^tir^e and ^effort necessary^tf learn 
to operate the system. 

A disadvantagj^spf the menii approach is that the pVesenta- ^ 
tion of options requires the display of moi;e text^thah is practical on . 

♦ fc ' « • ♦ 

. terminals with a slow^display speed. This implied the need^for- faster ' 
T:erminals which, in turn, require a faster communications link between 
the .computer 'and the termiijalj -Speeds above 30 characters'pe r Second 

■generally preclude the use'of dial-up telephone-iines Q3id ^ire- only pos- 
sible with specif and m'ore costly telephone equipment or if the com- 
puter is on-site anji the telephone systemic avoided entirely. The 

flatter is the ease with the CIS system ^yhlGh uses* 120 -charg^cter per •* 
second display terminals whiich could' not be operated ^t sites remote 

. from the computer -without a significant telecommunicatio'ns expense. 

In addition to self-explanatory operation, the design of the 
CIS user-computer dialogue was. guided by a number 6f other objectives. 

.Efforts were made ta lylinimize the'amount of information on each dis- 
play and tp,,use simple, common English terms. Display formats' were 

A . . • • 

V *• • . ' , 

* 'On, J' ' \ 

# yj* » • ' • 

•* . . •* 

X • ' ^ - 
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stand^dized/ and unnecessary infojMnation on the Screen erased >^ 
whenever possible. For ^example,' error messages indicating, faulty 



^g^^lii^ incorrect' input appear for a short period of time, and are then /• 

erased. Fnially, the, user is required onl^^tto enter numbers followed 
. by a carriage return wi|h one limited exception to be mentioned late^. 
This makes one-handed operation possible an\i reduceaf keyboard ' " 
. searc|i time which is particularly important with children 'who may be 
unf^miliar-^rrt^^ keyboard layout. ■ •* ' . 

Response* time was another factor that w^s considered and 
whichHnfluenced many technical programming de'bisions during the 
• implementation of' th0 system. The* importance of^response time«^is - 
easily overlooked, espe.cially:\yhen the i:omputer-bas^d procedure 
.may require^ess tdtal elkpsed^me than t1ie non-computer-based 
•procedure it repl^es^ 'Ho-^^eveVr, itHs a<:rucial factor in all iiiter- . 



' "^^ -active'^ svsterrjs ^ince mental efficiency does. not decline linearly as" 
^ response tirrie increases'but rather; drof>a draniatically'whatJi delaV3 

' ^ ' ' * i • ■ " ^ > • . \' 

exceed^dertaln thresholds (Miller, 1968).' Generally^ delays beyond 

" ' • ' ■ ^ ■ 

two §6conds,tend to destroy 'the continuity of c^dialogue and are 
particularly disruptive when the individual is required to retain sub- 
stantial information in short term memory .for the duration of the 

• ^' : ' '\- ' - ' ^ ^ '•• " ■.■ ' ■ '• 

J interaction." Delays beyqnd ten secorfds are usually not tolerable, if 
the dialogue is lengthy. " . .. • ^ . 



It 



-J ' ' "Minimizing teacher training tim6 was another impdrtatit. * 

^ ' objective that influenced mucK rff the .design of the CIS. The menu 

^'approach mentioned aboyeTwas adopted^ in part, because of it*s * * / 
\ * simplicity and self-explanatory "nature. Since^ the CIS is to be bperated 

by teachers and students dir,ectly and ^ not by intermediaries'^ or special- 

> ^ V - ^ — . ' 

ists, »minimal training without the need for periodic refresher training 

IS essential. • Itjs also unre^ilistic tq expect a busy and frequently 

interrupted teacher to sit at a berrriinal and , compose and enter a string 

of technical commands. The menu approach allows on^ -handed opera- 

tiori and also leads the teacher thro'ugh. th^iinter'actionS^y presenting 

successive alternatives stated in simple, direkt. English. 

Finally,^ a' concern for error and failure control led to a 

design that is highly resistant to cpmputer o» user (teacher or student) 

errors. ''Computer 'errors usually occur as total failures, or "crashes,* 

when the system abr\|ptly halts. Fortunately, the computer* system that 

is used is reliable; howqver, the CIS was designed to ensure that there 

would not be data loss' or database disruption should the computer fail. 

Although computer failures are rare, incorrect input from^teachers Or 

fetudents occur ^'frequently as- 'might be expected in a busy classroom. \ 

The CIS pesrforms rea.sonableness and correctness checks on all input, 

particularly that entered by studerits. For example, students identify 
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themselves by numbe^. The ClS respond^ by displaying their name •• 
and asking if they are,. indeed, the per son« shown, iProcedures such- 

• c ^ \ 

as this are followed throughout the CIS and have^re^uitexiriTi-Brdesign . 
that is largely-immune to the effe;cts ot the Ouccasionalvtypo or faulty 
input. ■ . • - . • ' 

Acquiring Classroom Data On^Line . j 

CompiiCer -based information management systems are 

i . . / . . 

usually developed for applications in which the ctmount of information 
to be managed is large* Frequetitly, .the original entry of tbe data 
into^the computer and the u^ating of data are 'sizable tasks that ofte^ 
ai?e the dominant factors in determining the economic and' operational 
feasibility of the systerh/ Computer-managed instruction (CMIHs no 
exception. Although many agree that a variety of potentially useful 
services might be provided by a computer if timely and detailej data 
on student performance were available, there is the persistent prpble 
of'how to eptei^the data quickly and a^ reasonable cost* A variety of 
methods have been tried including optical* and mark sense scannfng by 
machine of test or work book sheets as well as the manual entry of j 
data by. teachers, or* teacher aides througli computer terminals. None 
of the methods used to .date are wholly satisfactory if it is "desired to 
Hfetain detailed data on student activities and make this data available 
fpr immediate u^e/ • ' * ^ * , . ^ 



Most of the experimental CMI systems that have been 
developed can be viewed^s telemetry systems. Data are collected 
on recent student activities, enteredinto the computer, and reports 
produced at regular intervals or on request/ Classroom practices ar^ 
, essentially 'Unmodified, and the computer operates in an adjunct role,^ 
The entering and updating of data is another burden that school per- 
sonnel must assume in addition to existing procedures. " ^ 

In contrast, the Classroom Information System is an 
attempt to integ-rate the computer into the classroom with no additional 
overhead ih time or*effort. Paper and pencil information management 
procedure s\are* largely eliminate*d and are replaced by-an^easier to 
manage and more flexible computer-based system. Most important, 
data entry as a separate procedure is effectively eliminated.- Rather r 
than functioning as a telemetry system passively recording'data,* th^ 
co'mputeV plays an operatijig r6le ifi the classroom and c'oltects data 
on instructional events as they occur^ This approach is referred to as. 
^'transactipn 'event recording" ^and is the basis, of the computer systems 
nowin use in many retail storeys that are connected to cash registers 
and ^collect data on purchase^, * , • • ^ 

The CIS is integrated into the'' instructional process at two 
key points.*^ When developing individual; student prescriptions, teachers 
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use the -computer to .retrieve student performance historiSs\ to dis- 
« 

play Wailable instructional options, ^an.d to write the prescription 
itself. This enables ehe computer to capture prescription ciata which 
is then stored in tbe CIS database and later printed in hardcopy form on 
request. ' Data on stu<^n\activitie s are similarly acquired since tHe 



student uses the compute^: to^3elect.an ac^.yity.as part of the 'Self- 
Scheduling System. The stucient informs the computer when the selected 
learning activity is begun and whfeii it is complete. This is subsequejitly 
verified by the teacher, who enfers^test scores if the' activity was con-r 
yduded with a test. This cycle continues throughout the day as^a natural 
part of the instructional process. The result is the acquisition of 
detailed and current data on student and teacher activities with little or 
Ino additional overhead. 



The CIS Structure " , ' ; ' 

« The Classroom Information S^^stem is structured in a t 
fashion. Shown in Figure 1, the structure is ah ''unbalanced tree"^ 
(Martin, 1975) with the *'^root'' of the tree at the top. The tree is "un- 
balanced^* since it is not^symmetricaU The boxes in the figure repre- 
sent CIS compone,nts that are reached by branching Sown the tree' 
^beginning from the root. At each decision point, or. '^node, a menu 
is displayed t0)the:user at^the tetminal listing alternative downward 



ree 



branches.^ -The structure is referred to'as a tree,! rather than a * 

"network, " singe each node has only one higher order /'parent" node. 

(* « / - ■ • 

Consequently, there is only one unique pathway to eacti CIS component. 

By branching down, the tree% t^e irser reaches a CIS pjbocessjng module 
responsible ior a* CIS function such as prescription pHnting o^ student * » 
attendance recording. This jDranching process is not as laborious as it 
may appear since the'CIS tree is only two to five nodes deep with most 
processing rnodule^s reached after two decisions. \ Figure I depicts only 
the first two levels oi th^s structure. 

Each processing module at the baise off t^e \r^*e is self- I' 
contained and may be thought of as a separatp computer program although 
some of the modules^ are grouped together iiito a single program for 
.implementation purposes. If all the processing modules were to be 
simultaneously resident in the- memory otthe computer, they 'would 
require nearly one-half million words {l8-iit words) of memory, far 
exceeding the capacity of the machine. Sihce t'he CIS was designed to ^ * 

' , : ^ - ■^*/' ^ y\ 

use no more than 16, OOO words of memory at 4ny one time, successive 



modules are retrieved from auxiliary disk storage and are brought into 

* ^ \ ' • t . / ' ' ' 

main memory as required overlaying th^ mojdule currently in use. ^ . 
This overlaying process happens rapidl'y and usually occurs each time 

. > : ' 'l' . > . " ^ ^ 

the user at the terminal selects a dowt(ward' branch from a menu. 
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The user can also quickly branch back up the tree bym^t 

specifying a branch and by. pressing the carriage return key alone, ' ' 

. ' . ' ^ ^ * ' • 

This causes the CIS to present the menu frona the next j^ghest'npde, 

Successi/ve carriage return keys res^ilt in successive up.ward branjbes 

until the root .of the tree is reached. At any point, the user^can also 

press a special key to request/an immediate branch to the root, avoid- 



ing all inte Immediate jiQdes. These branching rii^es are universal to the 
CIS except foi; those modules, with which students\inter:act. These 
modules are loaded by the teache-^in the morning And ope rat,e' through- 
out the day. To prevent students from inadv^bntly ''escaping" into' 
other parts of the CIS, 'the normg.1 upward branching.' rules do not 
prevail, a'nd upward branching is controlled by. a special code knov^ only 
Jo the teacher. 

The CIS Database ' ^ ^ ^ ' r \ ' ' 

The CIS manages a variety of data organized into several 
databases stored on disk. In addition to^ a number, of miscellaneous 
files, data are maintained on each CIS user; on each school location- , o 
where.-'the CIS is running, on the curricula'in use af each School, and' 
on the activities of each student withift a .school. The logical starting 
point of this data structure Hs the user description file describing each. 
ClS use^. ^hen a person seeks access to the computer, an identification. 



number is Q.ntered which the CIS subsequently uses'to retrieve a user 
description file. Since the CIS was designed t,o ope rai^. potentially in 
more than one school, this file specifies the school, a number of other 
parameters describing the user, and those features oKth©i?CIS which 
the user is permitted to access. This makes it possible for the CIS 
to operate in separate sc^hools each with different curricula and also 
to differentiate among users within a school. Teachers, for example, 
are permitted to acces-s the CIS module which performs prescription 
writing while researchers may be restricted to data analysis and 
reporting- modules only. 'Modules which are restricted for a particular 
person simply are not displayed as available, choices, and each user 
apparently has access to the complete system'/ It was felt that thi^s ^ 

^ i * , 

I * ' \ • 

approach was prefei^able to displaying all choices and declaring some 
as. off-limits. Users lacking a user'description file are not permitted" 

. rr* / . • 

to access the CIS at all. ■ . ^ 

'For each school,^ or "site,*' thl^GIS maintains a-sitlb^de- . 

ascription file. This file describes .the site including the names and 

locations' of additional files which describe the students attending' the 
^particular sTjfe and the curricula in'use. Each curriculum area such 
-as reading or science in use in a school i^i ^escribed i!f'*»64nstrui:tional 

options file which exhaustively describes the curriculum. ' Since the 



various^ curl-icula in use^are.each organized differently and terms ' 



such as,^»»unit:;*,ahd/»skiir» vary in meaning', a standard CIS curriculum 
^structure was developed on fco whidh any curriculum can be mapped. 
This' structure will not be described in detail her'e although it is 
similar in concept to the familiar Dewey decimal classification scheme 
used in libraries. At the most detailed level of this^ structure, each . 
possible ^'standard** learning activity is listed and described, 'inclu^d 



are a ^'teacher description!* describing the objectives or content of the 
activity in terms that are meaningful to the teacher as well as a 
'^student de'^criptibn" that would appear on the child's prescription 
sheet were the activity selected* ^ 
Because of the level of detail that is jriaintained in these 
instructional options files, the creation and entry of the data into the 
computer was a major undertaking. As part of the current project, 
instructional options files were civeated for approximately five year's 
of instruction in mathematics, -reading, an,d science. Thjs required 
over nin^ person months of effort to write and subsequently type into 
the computer. ^ - ' 

• In'^addition to th6 user description, site description, and 
instructional options files, the CIS maintain^ dataTon each student \and 
on^sjtudent activities. As prescriptions are written by the teacher/' 



they are.enteyed-into a student prescription file^ unique to each student. 

The self-scheduling components of the system acces-s ahd^display 
• . <• 

thes^ prescriptions whenever the student requests to ^elect' an' activity • 
Whe;4 an activity is selected and begun, this fait is recprded in the 

student's short term history file. The short term history file coritain^ 

• >^ ^ ^ - ' • - ^ ^ ' -V* ' . ' 

up to ten school days of detailed data oh instructional c^ctivfties/ their 

duration, and their outcom^ Each night, a separate CIS program is 

aut(^atically run whidh removes old data from eacK short tenm history 

file arid adds it tp the student long term history file* This long^.term 

history file contains a complete"' record of st.udent acHvity from the 

beginning of the school year to date. ^ • 

' ^ ' . - " . 

CIS Daily Operation . • ^ ?^ . . , ^ * " ' ' ^ 

The CIS is useftl in t^^^o somewhat independent cycles. 

' ' ' " •' f"-x. ' 

Stu!!lent^ use the systerrlM:li'roA^out the day m,akipg self-scheduling 
decisions and entering ^^dgress d*a^* Teachers ^5e f|ie CIS as part 
of t'Ke prescriptive cycle entering test scores 6n completed activitie's, 
displaying sjpadent short term histor.ies, scanning the available' insti^- 
_tional opfciens.,, and selecting onel^r more activities to be included in* 
new prescription's. This cycle occurs sporadically throughout tKe day 



and is most concentrated immediately after school when pl^ns are 
developed, for the .following day. ' .\ 



Each morning, the teachers log -the t*elevisjLon«-like display 
terminals onto the comjjjiter and request jth'e CIS syst^^ This'is a 
'simple two-step propess requiring ten^ seconds or les^,- The teachers 
: then branch tbyougK the system to the CIS module use^ by the stv/dents 
to make self- scheduling decisions, ,Thte is' again atwo-^tep p;roces 



requiring only ,a feM^r s'econds to complete. Once Ipaded, the s^lf - 

scheduling module displays a, request for Vifi ID number -ajia waits for 'a 

\ ^ ' , ^ ^ 7 

\ ' ^ ' . . . ^ : * 

respon^e^ Students aye then free to approach the terminals to select * 

and initiate activities and to subsequently Iterniinate acHvities, Figure 




2 ^nd 3 ^how the logic frow involved in b^ginnijig aiidccendinjg activities. 

Although teachers use the CIS. during normal clals hours-, 
most prescription writing occurs after the completion of the sch*ool 
day. This process, shown in-Figure 4, involved displaying the student 
shdrt term history if necessary/ scrolling thyovigh a display of instruc 
tional options, ancf selecting one or more,^options *as ^ prescription. . 
The teacher can also type in text that'will^aj^pear on the prescription 
form enabling the teacher to write any prescription and to depart , ^ - 
entirely from the st^andard options iif^y^sired. Figure 5 shows a pre- ^ 
scription sheet printed by the system that might lie.giiiren to' a student. 

Although the prescripti<ms can 'be ttr/nted locally on a 
classroom hardcopy terminal^ the teachers typically request the 'SIS 



to print the materialW'the high speed line printer in the Computer ^ . 
_ ^ roQm. The material is initially stored on disk,^ or "spooled,'^^ arid ' 

-r— — ^ then automatically printed later in the day or e^rly the next morning. 

/ Theteaichers rnay also reque,st one or 'more special reports* which are 
^^^^ immediately or are autom^cally deferred And run late at night. 
The logical flow Of thesfe and other CIS ;processe^s^e *shown in ^ 
Appendix A which contains flow charts detailing the operation of all 
CIS components, - ^ ; ^ 

. CIS Reports ' . , ^ 

. ^ • ' Students and teachers use the 'CIS to" produce ^variety Oy 

student progress reports, ^ome these i^eport^^are 'c^omputed in/- 
mediately and can be printed in the classroom or on the high 'speed 
P^i^^ter, and others are computed, late at night and are ^aVailable the- 
next day. Figures 6 through 10 shoV,examples of reports that are 
frequently used during irh^-^eekly planning seminars or-wH^u sti^dent 

. . assLgnment'changes are necessary, 

> * 

' Figure 6 is a summary of the taSks completed by student 

* , . ^ 

71309 during the week of November 8, 1976. 'The first column lists 
task categories for each_--subject area. " The number under ea/h day of 

t r ^ . \ 

the week -indicates the" number of t|Lsks in the category completed on 



*that day, "and- the last column provides a total by category, ^or 
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f ♦ * 

^ * -example, the^atain this particular report indicate tti^t /stad,ent 71309 • 

completed a cass^ytte lesson in.reading on Monday, Wednesday, and 
Thursday'^pr a total of three ^cassette lessons during the %yeek of- 
November 8th. In addition, the strident completed five other tasks in 
reading, three work book Assignments, one story reading assignrnent, 
* and one test.^ Ffom this report, seyeral patterns of learning Seem^to * 

be Evident. The student appears to hav^ 4p interest in the conceptual 
^ . games area having chosen that area at,^;ast onde each day. The student 
^ also appears to be reasonably cansistent in completion rate with five to 
• , s^ven tasks completed each day. * . ' " ■ ^ 

^ ' The information- provided by^t^akg, ,report might be used by ' 

the .teacher to assess task assignment distribution.' For example, durin'g 
the -week represented by this report, the student was assigned only one 

J * task in science *and spelling.' This might be discussed with the student 

\. ^ ' . ' - 

afi^i^the number of Assignments in these two areas increased-. The 
teacher may also encojzrage the student to try an exploratory area - 
other than conceptual games.^^^ ^ . v 

Figure 7 shows two assignment completion rate reports. 
The reports show the number, of tasks assigned (A), and completed (C) 
» in each subje^^t-'On each day of the week. The TOTAL column' displays 
, the completion rate for each subject,. The summaries below the tables 
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s.how the total numb.er of tasjcs assigned arid completed anti the overall 
coijipietion rate for the week". . • 

The report for student 7l3r09 shdws that the student was * 

assigned two tasks in reajdin^on Monday and completed both^tasks that 

\ ' . "'^ ' 

fday. One rftore reading t?ask thai> requured was p^rfipleted on Tuesday * 

and one iess on Wednesday. This may..indicate that the q^iild completed 

on^ of Wednesday's assignments. a day eariy. The summary. shows . * 

that the student was assigned 27 tasks aaid completed 30 yielding an ^ 

• » « . 

.^.ssignment completion rate of 111% far the week. The student conjpleted 

.all assignments iaeach subject ^d selected several extra exploratory ^ 

ta^s producing a completion rate 'in exceas of 100%, , ^ '"'^ ^ 

This information is^used during the w.eekly student/teacher 

;conferp^aces when the 'prior week's acti^dtles are discussed/ iThe data ^ 

for student 71309 seem to indicate that the student is completing the .work 

■* * ' 

and can successfully. pace" himself to meet the^ weekly assignments. The 

teacher and the student^might discuss .whether an increase or* decrease 

in assignments for a particular curriculum area is'necessary to accom-" 

modate tSe student's interests and abilities-. For a student with a 111% 

task completion rate, for example, the teacher and student m»ay negoti- 

ate an incAase in the amount of the work t6 be /completed in science or' 

spelling since tl^ere were few assighments.in those areas during the , 



week.^ However, for a student with a 73% assigrin^ent completion '^e 
a.s is shown in the second report in Figure 7, the teacher may review 
the time the student -spent working on the assignments and the aporo- 
priateness of the as^signments'in terms of their number or difficulty. 

FigAire^ 8 summarizes the niimbier of minutes student 71509 
spent on each prescriptive and exploi-atory task during the week of 
'November. 8, 1976. -The first column lists' the curricular areas " The 
amt>unt of time spent.working in each^Ife-ed is displayed under the ^ 
heading for each day. The adjacent values in parentheses are the 
number of tasks for which no lime inforjrjation was recorded. This 
Occurs when the student neglects to log in'fcefore std^ng a task. The 
TOTAL column shows the total arnount of time spent on e^ch subjedt * 
dur3,ng the*we^k,'^and the numbers par€Jnthe ses indicate the total * 
number of tasks for which there is no tim^ information. The summary 
at the/bottom shows the total tirne spent on all subjects for each day, 
the total number of minutes spent on all basks, the total number of 
tasks for which there is time information, and .the average number 'of 
minutes spent on a task; ' *^ i ' 

Figures 9 and lO^^are' Short Term History^Reports" that 

detail ^receht student performance .in a specifier! subject.. The first- - 

* ' • * * ' 

colunin li3ts the^ task Sssignmenfe^ date. Tl^e s'e'cond andithird columns.! 



show the type of task, and the fourth colurxm indicates the amount 

M time the student worked on the task. ' If the task was a test, the test 

scorels shown in column' 5 followed by the decision in the last column, 

MAS (m^astery) for a passing score;, and NMAS (nonmastefy) for a , 

score below the criterion for passing. ^Jf the task was other than a . 

» • » 

test, the score colutnn indicates if the assig^mfent was completed 
(CMPL) or not completed (blank) in^he time shown. 

The CIS Field Test * • ^ 
CIS Implementation in the Classroom 

Initial field testing of the CIS b^gan in March, 1976.. The 
system was slightly modifie<^ during the following summer \nd was.^ 
installed on. a full-time basis in September; 1976. The .'CIS operates 
in the LRDC Demonstration Classroom in,the"LRpC building. This 
class is^one of the primary classes of the Falk School, '^a laboratory 

» * X 

school of the School of Educati^of the University of Pittsburgh. The 
class consists of 50 children from 5 to 8 years in age, two teachers, 
and one instructional aide. Approximately one -third of the class ar^e 
children of faculty parents, and abouf 10%^eceive full or part time 
tuition, aide. The mean IQ of the^grpup is 129 with a range of 93 to 156. 

• ^ ^'Blouv television-like display t;erminals (Datapoint 3300) and 
^: - . ' ' " * ' * 

one hardcopy printing terminal (Texas Instruments Silent 700) are in- 

^^"^ ^ *^ ' 

stall^H in tbe^^classroom and are connected directly by cable tOothe 



I 

ETSS Computer Sy.stem several floors above. The display termin^ils 
have a display speed of 120 characters per second, and 'the printing 
terminal operates at 30 characters per second. The terminals are 
used to access the ClS*system as ^ell as £ot computer-assisted 
instmgiipn and other purposes. Each morning at 8:30 AM, the teachers 
log each display terminal on to the ETSS system and request the Class- 
room Information Syst;em. All four';terminals are .used during the ^ 
first half hour after which one or 'two terminals are released for other 
purposes. The remaining CIS terminals' are used primarily by students 
throughout the school day until approximately .2:30 P>I. T,he teachers t 
and aide' continue using the CIS after norftial class hout^s writing pre- 

< i » • • 

scriptions and requesting various reports. During the typical 'month, . 
the CIS systefn opera"Ees more than 450 terminal hours in %he classroom. 
Teacher and Students ,T raining in the Use 6£ the CIS . * ^ 

The two classroom tea^chers and teacher aide received 
instruction in the use of the CIS in two sessions', each averaging 90 
rfiinutes in length. The.first session provided an overview of the CIS, 
and the purpose and genera! functions of the system were described'and 
discussed. '-In the second trainin'g ses'sion, the, emphasis was on the 
hands-on use of' the system using the coniputer termina4s 'located in the 
classroom. The tr'a^ining was accomplished with u minimum of difficulty, 
and a scheduled thir.d session was found no6 to be required. 



All children in the class who had reached a prerequisite 
level ixi tbes^egi'nning reading prograna were provided with individual 
CIS instruction. The- prerequisite reading gkills included the ability^ 
to recognize letter-sbund correspondences, read sentences containing 
two and three word phrases, and successfully answer written questions^ 
' 'in a multiple choice format. Some of the students. had prior experience 
using the CIS during the initial field testing of the system the previous 
y6ar* Some had used the computer-assisted instruction programs in- 
cluded in the math anci spelling currictlla and were familiar with the 
use of the terminals. Some 'l^ad-receive^d no prior training in the use 
of the compCiter at all. , , 

^ The training took place in two phases. In the first phase, 
the children were taught the general procedures involved in computet- 
use, the keyboard layout, logging in and out of' the system^ and so 
^ forth. In the second phase^ they were t.aught the specific pro.c^dures 
required to .operate the CIS. , . . . 

. Figure 11 summarizes tl;ie\time required to successfully 
train th,e^ initial group of 28 children in. the use of the ;system.- As is 

shown, children as young as five years of- age were able t^^lg^crliTo 

uSe the CIS with only limited instruction. - Since most of the third " " 
graders hkd^used the CIS the prior year, 'that group^ required only one 



^ IQ minute -session even though the system had been slightly modified 



^ : \. ! 

in tl>e ihte rim. - * - ' 

As is true of other school subjects, there were individual 
differences in rate of learning. Interestingly, these differences were y 
not age related and were as great witjiin an age- groupVas. across age. 
However, in spite of the differepces, all of the qhildren were able to 
learn to use the system in bn^^to three, 10-15 minute sessions, 

f- Evaluation . ^ 

, s 

The CIS system has operated in the classroom , since 

September, 1976, Although a full e.valuation is premature ancj additional 

operating experience must be acquired, the technical and operating 

characteristics of the system are now well understa6d,' and a number - 

of tentative, conclusions can be made regarding the instructional benefits 

^of a, computer -based information management system for the ^lass.room, 

<, ^ * — « • ^ 

Technical Eva>luation ' . V « • 

The technical facto,rs that have* been evaluated include the 

• " 3 * ' 

appropriateness of. the internal ^striicture, the response times provided 
byifhe system, the operating reliability of the CIS, the time and effort - 
required to implement the system, and^the computer resources con- 
sumed by the system and reqttijred- for responsive operation. However,- 
the most significant technical fin din-g fs that a comprehensive, real-time^ 



I. > 
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classroom information systerti prbved to be feasible on a time -shared, 

' "* * * * I ^ 

^ small fco me diurrv- scale computei/ system. Thi^ isJ|ncour^ging to 
those concerned about the economics *^of classi:oom computing since 
continuing declines^in cost are/expected for systems of, this class. 
Although economic factors wei'e not direc^tly addressed in this project, 
there is growing evidence thalt th^ cost 'problem is-not insurmountable, 
particularly if the classroom terminals are used for other purposes with 
*high payoff. . _ 

Internal structure , The-decision to view the CIS as a col- 

lection of independent components linked. by an external structure facili-" 

*' * • * ^ 

tated programmirig and debugging. The modularity afforded by the tree ' 

structure allowed multiple modules to be developeci in parallel by differ- 
ent programmers. The size limit of 16,000 words (18-bit words) for 
each module was troublesome only in one or two instances and generally 
did not- complicate the .implementation. Although there was some initial 
concern that the overlaying^process might adversely ciffect responsive- 
ness; this was not found to be the case. Overlaying occurs only when 
a selecti<?n is made from one of the first one or two menus eacouritered 
wh^ branching down the tree. Thgreaftef, all processing'occurs within 
a si^le module, " and no^ur the r overlays are required.. 
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Response time > ^System response "time, the titne required 
for the CIS to resp6nd to a request from a teacher or student,^ is gen- 
erally good. The CIS design giyes priority to interactions with children. 



and the re^sponse time for those interactions averages two seconds or 
less,^ Most interactions with teachers' are equally responsive; howeverT^ 



certain interactions, particularly thosfeinvolving the retrieval of data 
from a large database, require from 5 toU5 seconds and are frustrating • 

to the teacher. The delays are the result of purely technical. factors, . 

1. ^ 

and efforts a^ underway to', redute these 'delays even though the CIS 
requires Jess total teacher t^^me than the pr.ior paper 'and pencil pro- 
cedures. There is am^jle evidence from -fchi^j^d other interactive ' 

oirmputer applications that fr,equent dejays in the five tb fifteen second ' ' 
' * . • ' . » ^ . ' 

range are intolerable in a cl'a^^^stom, computer systemr This -is par- ' 

ticularly truerif the delays^occuyrandoml^y rather" t'h^n only at points 
of vtagk closure^ ■ 

Reliability . /Although_%he reliaklity of the CIS system has 
been excellent, the eicpferience of the' field.t^st emphasized Ahe import- 
ance of reliability in alny corpiputer-based system intended to^supplaht, 
father than augme^iy existing procedures, dorhputer failures of kny 
frequency or duration eventually^ would force tteachers to maintain ' 

re^ SLxm re;co4ds. 



parallel paper and/ pencil procedurej 



r 



Frequent failures 
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would disrupt normal procedures, vand lengthy failures would cause 

data to be lost resulting in incorrect short-term histories and self- 

# i. 

scheduling problems. Because of this,(^it is difficult to imagine 
teachers. accepting a system which fails more than once or twice a^ 
w;eek and is inoperable for more than 10 or^l§.' minutes per failure, - 

Fortunately, this has not been the case with the CIS which 
enjoys high , reliability. Although the syst6m does include a facility to 
enter data in a tatch-like manner to quickly update the database were 

the C]#to fail for an extended period, this feature has never been usedi 

/ 

The ETSS coniputer system. on which the CIS operates has a mean-time- 
'to-failure (MTTF) in excels of 30 operating days. Excluding those 
failures which occur after school, hours, "the MTTF from the point of 
view- of the student or teacher is over 100 school days, ^-^^ 
Implementation, The design of the CIS required approxi- 
mately 8^persoh-m5n!hs, and the implementation required 18 person- - 

months. Three programmers worked on the project, and programming 

\ ' ' ' ^ / 

and debugging were completed within six months. Since the develo|>ment 

was conducted under optimal conditions Using a computer system weH 

suited t^he task^nd with a staff that had extensive experience ^with 

^^^c^ilar problems, the development time was significantly less/than 

n^ght be expected in most other envif bnmentSj For planning burposes. 



a more realistic estimate would be 30-to 36 person-months for im- 
,.plementation assuming' competent programmers and unlimited access 
to a reliable and te^chnically suitable computer system, 

"JThe enti^^^lS system is written" in FORTRAN IV vi^th a 
limited numbe'r of assembly language sublroutines. FORTRAN was- 
selected since the ETSS FORTRAN compiler produces fast ejijecuting 
code and because a library of subroutines was aVailabte from ipast 
projects. The total CIS now operating consists of ov.er 75,000i 
FORTRAN source statements, ' , 

Conyuter resources required by t{ae CIS. As was de'scribed 

earlier, the CIS operates on a time -shared computer system. Currently 

* \ 

the database requires approxin>ately 12. 5 million bytes of disk st^prage,-.. 
and this is expe.cted to increase to' 17-18 million bytes by tha/end if the- 
school-year. Total monthly' terminaj connect time; the total numbter 
of hours CIS terniinals are active, averages over 900 hours .per miinth 
with about half of the total pccurring in the classroom. The remaining 
^Kalf is generated by a variety of CIS uses including fhe ^reation and \ 
updating of the-curriculum database, the running of special report^, o 
and the nightly update of the long term database. This nightly update 
begins automatically at 12:05 AM. at night aAd,'- depending upon time- * 
sharing, load, ' runs, for one to five hours with a mean time of I. 25 hours. 



A'series of special reports are run once per w^ek;. and tltese requite 
from one to -three hours to complete depending upon time-sharing \. 
activity and |he complexity of the reports requested, by the teachers. 

The computational and Iriput/ output load 'imposed -on 'the 
computer by the CIS Varies hf CIS compbnent. All CETcomponents 
are generally I/O bound. and place heavy demands on, disk.jtb^els 
since most-CIS operations involve dajtabase manipulation and' s^arcW^i^. 
The self- scheduling component imposes a moderate lo^d that^ends to 
^ be stable throughout the day after the initial 4*5 minutes when aHfjjuV 
terminals ar,e in use. The prescriptive component imposes .atiar , 
heavier load that is most intense from' 2:30 PM to 4:30 PM e%ch day. . " 
-The responsiveness of both components is. largely contihgent^uphrrthe 
ability of the computer systen;! to support frequent execution for shdrt* 
periods along with heavy disk traffic. Because of this aijd bthef 
factors, the CIS in ilfs present form would only be practical on *reas'on- 
,ably high performance multiuser systems. * . . 

Operating Evaluation ^ ' ' ' 

■ >» ' ^ 

The CIS was developed, in part, as a demonstration .that a 
comprehensive computer-based Information system could be success- 
fully int^grate'^nto a classroom without increasing teacher workload 
and without disrupting normal patterns of work. It was apparent aftey 



a few months of th.e CIS field test that this objective was^reaFizable 
that the system was becoming a nitural'pact of the classroom environ- 
ment. Although several minor operating problems develqped, the 
overall operatioj;! of the system has been largely trouble free*.*' The- 
major, operating questions tWat have been explored relate to fehe tett(:her- 
time require4,(tq; operate the system, the need for "54-line" versus 
♦•off-line" facilities, th'e extent 'to wliich students are able to meet the 
operating demands of the system, and the n^imber and type oi terminals 
required\to provide an adequate level of seir'vice. 

' Time spent by teachers operating the GIS , One purpose of 
the CIS is to pro vide;'te ache rs with a less time consuming instructional 
management procedure. Although it 'was^ajj?^^^ :hat the CIS wtiuld 

^^quire less1:eacher time than the prior pape:> and pencil procedure, 
the minimum objective was to ensure that it was no more costly in time 
and effort. To acquire domparativ^ data on this, the teacher Vwho p'ar- 

^ticipated in the -initial field testing of the syste^m maintained a' record 
of the time required to p/escribe u^ing bothnhe ClS.^nd the.paper and 



pencil procedures.*' The initial use 



of the CIS was re'Strr^ted to pre- 



* * . * 

scriptions in mathematics for five children,' and thk number was- ' 

gradually increased as the teacher |be*came mdre proficient in the'Tt^e^ 
df the system. 



The results of this' ;:omparison are shown in Figure 12. 
As is shown, the time required to prescribe using the CIS steadily 
decreased as the number of students receiving computer prescriptions 
increased. Within two monthV^he" CIS times had decreased until they 
'we^fe approximately the sAme as t^e paper and pencil times. This 
- steady decrease is ^ttribute^ to simple economies of scale and to the 
te ache rv becoming more famUiar with the system. 

The CIS was modified during the Summer^ 1976, to improve 
overall performance and to further reduce the time required to write 
prescriptions.'^ As^is shown in Figure 13, these modifications were 
effective, and pre|cription times decreased through January, 1977, the 
last month fat whiciTf^'data are avai^iale. The CI§. times are now'sig- • 
nificantly l^ss^than the comparable paper and pencil times observed 
during the. prior year. It is anticipate d,£hat these times will continue 
to decrease' a^. the CIS is refined and unnecessary prescription writing 
procedures' eliminated, ' • _ 



Currently, the prescflpiptibh writing process* requirea that 
the teacher must each day verify as complete or.i'ncomjilete all tasl^s 
undertaken by each'child. This is 'simply a double ch-eck to ensure 
that, the child has properly informed the'systfem of kll task%utcomes. 
As is shown inTigure 14, the time re^tiired to do this is significant 



and constitutes about one-half of the lot&l prescription tim^ However., • 
^ it was discovered that children rarely inforrnthe. system that a task is 
complete wl^it is Aot. The most cdmmon error is to forget to inforfh 
tRe system at all. The CIS then assumes that the task is currently in 
progress and is incomplete. The verification procedure fg- t^urrently 
^b^ng modified to require teachers,.' only to verify these'incomplete tasks 
wVn complete. «It is expected that this will reduce verification time by 
60%. to 70% and -mil reduce 'average prescription times to under .9 ' • 
minutes. \ ^ . , , ' ■ * 

On-line versjis off-lln'e facilities. When the'cost of providing 
information services by computer is higher than other methods, the use 
of the computer can only be justified if it is felt that the benefits out- 
weigh the additional cost. The CIS is an attempt to completely replace ' 
a-paper and pencil inform^ion, system with' a c9mprehensive computer- ,> 
^ased discipline. The cis.is self-contained and reqi^ires no supporting 
paper and-pencil.pjocedfires or materials. In effect, the entire proces 
is ^'on-line. " Although it is recognized thafe-the ultimate worth of .the 
.total system* depends^'upon the e;xtent to which it facilitates the instruc- 
tional pro^cess, .the benefits of computerization ma^ be gr.eater for some 
^^parts'^oFthe^ 
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^ ^ jThe field test, experience has ffhown that the CIS featur^e 

which enables teachers to browse thi^ough instructional optj.ons. on-I'ine 

is i>ot essential. Comparable services might be provided at lower 

cost ty a computer printout in a ring binder located .next to the terminal. 

if . • • ' • ' . • ° » 

Although it is necessary to store all instr\fttional options in the cpm,-' 

' ' » ' - 

puter so that they may be retrieved and printed on prescription forms, 

• the facility to browse throjjgh these options on-line when making a pre-"' 

scription decision may not be necessary. Were the options conve- ' 

^iently available in. printed form, the teacher might quickly locate' .the^ 



desired options and enter T^ief numeric codes into-the computer to ^ 
identify; the options desired. This would be as fast or faster than the ^ 
current scheme, would somewhat simplify the gIS, and would noV red^ge 
the overall effectiveness of the system! \ ' ' ' 

Student use of th^e CIS. The students quickly leariied to 

.ope2;.ate the self-s'cheduling, component of the system-and few difficulties 
were reported. The menu approach restricted aU student input to num-r^ 
bers, reduced k^board' ^arch time, made, system operation self- 

.explanatory* and .allowed^ even the young^est stpden^to operate the CIS ^ 

without difficulty. The most persistent problem was ensurii^g that the 

. 4 , - - - * , \ ■ " ' ' ' 

students re.membered to log-in-on the computer terminals wheri they 

be^an a* task^and to log-out wlien they completed a task., Si-nce^the 



* ■ . . .. ' ■ • • 

^ prescription forms were'printed earlier in tte.dky, and were available 
to the Student, it was possible for a student to'- complete an assignment 
and begin 4guiother without inforfning the .CIS, 

' Although the teachers -have, developed management pr'oce-. 

dures'which4iave minimi:5ed the frequency with w'hidi this occurs,,-the 
problem will-not be eliminated unti^ scheme is devis^^d which ^ak^s 

, reporting to the CIS a Aatural and essential step in the self-schedulin<r 
process. The pf^ferred solution would'be to elimiixate the printing of 

•presQriptions in advance arid to print pre'scriptions on demand whenever 

a self-scheduling decision is made, -Thig would req,uire the student to 

■ ' , - ■ » v"^ " " 

use/th'e terminal in order to obtain the prescription and also would 

" ~1 ' 

allow the teacfi^s to alter'the prescription at any time, prior to 'its 

■ ' ' '' k ■ 

printing. This solution involves no insurmountable technical obstacles 

alfhough it does require that a reasonably fast and quiet printing unit- . 
• . ■'* 

be installed in the, class room. Were such a unit available and partic- ^ 

ularly if it operated on a fas t^'^ier -like principle, it, jjiight al'so'-'lje 

" ' ■ " • " ' I 

used for other potentially inte testing applications such as the dyn^amic 

production of individualized tests, work book sheets, and^the Hke.' I 

0 

Classroo m terminal requirements. Data obtaped during' ^ 
the fiefd test indicated that, adequate CIS. services^ with minirmal queuing 
delay's would be possible with' a terlninal ratio of one terminal for every 



25 students. Although the terminal would be in use only, 40% of the time 



or less with a 25' to I ratio, any significant increase in the number of " ' 
students per terminal bey6nd this level would present queuing problems. 

, ^Pi* "se primarily as a CIS terminal, the tele\dsion-like ' 
display is preferable offering high speed, quiet operation, and the - 
elimination of unnecessary paper. The terminal display speed of 120 
characte^s.per second useddur^ng the field teft was ample, and it is 
felt lhat higher display rates would not significantly alter.^.nature or 
speed of the interaction. Although a classroom hardcopy, printing uhit 
was not used since^most printing was performed on the- higV-speed printer 
located nearby, a printing unit' would normally be required for the'-print- ' 
in^ of reports and prescriptions. The n^ed for silent bperation would- 
preclude'the use of most impact printers and would require the use of 
printing units employing ^ thermal or^ copier -like printing method. 

V 

For prescriptions; a printer operating at 30 characters per 
secon4^ would adequate and would enable over 95% of the prescriptions 
in thfe 'current instructional options database to be pyirited in 10 seconds 
or less. For those reports for which hardcopy is required, higher ^ 
speed's would be necessary .depending upon volurrie. A unit operating,< 
at 120 characters per second would print in 30 minutes per day" or less . 
all of the reports regularly produced during the field test. 
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The Contribution of^the CIS to the Instrvifctional Process 

'^^^ CIS is designed to provide students and teachecs with 

- timely student progress information that can be used when planning 

and' tailoring instruction" to, the learning needs of in*ai\d dual, students. 

The preliminary results of the CIS f>eld test,indicate/that the reports ' 

-produced by the system see frequent and heavy -Use and have altered 

the instructional planning process in ways the teachers view 4s favorable. 

^ "Thfe teachers find the summary reports shown in Figures 6-10 particu- 

' larly useful when evaluating the accuracy and effectiveness of their 

prescriptions. The ability to easily obtain concise, well* structured 

data on,individual students enables the^teacher , to review progress with 

students and\arents at any time and to do so in detail. . 

*• • - ' -.^ " . 

• ' . ^ '^^^ effects of providing students with immediate and task 

• specific fee*bac}c on a regular basis have been dramatic' The comj^ufcer 

. 'generated reports"enabT| the students and the teachers to visaili^sl'ithe 

individual student's learning patterns gmd achievements -^tr^glance. 

V ' ' • • . 

The impact of this is probably best summarizeci -by student comments 

during the weekly planning conferences with teachers: "I didn't realize 
t^alfc I spent 80 minutes in science last Friday!" "I guess I better spend. 
\ ' • m^T/e time on my reading assignments. " "I thought I worked in reading ~ 

for at least fwo hours each day!'^ "No wonder I did not finish my reading 
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•three days in a row. "I had a 137% task completion rate? Wgw}^' ' 

"The reason why I spent all that time in games -everyday last week^ 
) ' - , >^ 

is because me and Michael and Jill are having a chess championship 

contest. . . " "I like.tb get all my assignments done first before I do 
my exploratory. " "May I do Science everyday next week so that I 
fcan get out of the Black Unit. "I always do my spelling with Liza, 
and we get done faster^ when we work together. " 

Planning time with students has been reduce^ since teachers 
*.now have available well formatted, summary data to use as the basis 
for discussion. The teachers can quickly review the information with 
the student and begin to. negotiate and plan the next set of assignments.* 
Interestingly, these summary reports are often-read by the. students 
themselves 'outside of the regular planning«sessions. Most important, 
these reports and their use in the planning sessions ha-^s. provided the 
, students with valuable experience in determining what information is ' 
relevant and should be used as the basis for planning and making in- 
structional decisions. .The CIS database also provides the tea.cher with 
a long term memory bank which maintains itself and which can be tapped 
at will. This is important since it has been sTiown that even the best 
and most conscientious teacher is not able to recall relevant student 
progress information accurately {Wang', r973)r^^.^ ^ 

■ • -43 



• Only a very small portion of the totaVcis instructional 

\ ' ' ' • ' ^ 

\ resources have b een used during this field t€st. In the future, the 
emphasis will be upon the" development of "exception" reports to pin- 
point trouble spots and areas of interest 'and in using the database to 
^address instructional design questions. These .will include studying 
the effectiveness of learning tasks "designed to teach particular ob- 
jectives to studl^ts with certain learning characteristics, whether " 
certain tasks ^.re more interesting than others for students' with certain 
characteristics, whether somev tasks require more learning time for 
students with specified characteristics, Whether rate of learning is 
specific to the student or to the 'task) and a variety of related questions 
that might provide some answers and guidance to those. faced with the 
task of designing instructional programs that are adaptive toW, 
learning characteristics of the individual^ student. 
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Appendix A , — 

Flow Charts Depicting Logic/ Flow of CIS C5^onents 



Flow Charts'developed by Mary Ebert._ Graphr^by Dontt#Rottman. 
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Teacher Interaction Procedure 



' Student History 

A 



Purpose: to display ^students' activities (date, task, area, time, score, mastery decision). 
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Procedure: 



Output Is 
Printed At 
"Computer 
Site 



Student History (Cft}tionU 2) 




Enter 
Subject ' 
Code 



Specify Output Form: 



1. Terminal 

2. Hard Copy 



Activities of Students 
For Past Ten Days 
Are Displayed at ^ 
The Terminal 



J- 
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Teacher Interaction Procedure Test Score FJecording 



Purpose: to Record studerifts' test scolfes. 
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Procedure: Test Score Recording (Option '^2) 

T 





Enter 
Student 
1 D 


• 




A 










/ID N: 





I. 




erIc. 
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Teacher Interoction Procedure 
Purpose: to create or delete prescriptions. 



-Student Prescription 



Procedure: 



Student Prescripti*ns (Option- 5) 



Create With 
Display of 
» Tasks 



Create 
Without 
Display of 
Tasks 



Enter ' 
Curriculum 
Area Code 



Tasks Are 
Displayed 



Select Option: 



1« See More 
Tasks 

Z Prescribe 
Now 



Enter Prescription CodeJMuiTiber: 

1, Enter Code Number Only *^ 

2, Enter Code Number and + (to 
make addition to canned ' 
prescription) 

3, Enter Zero (0) Code (to create 
unique prescription* 





Enter Ai|dition 
For Prescription 
Or Unique 
Prnscrip^ipn • 



Enter 

Curriculum 
Ar6a;^«de 



E^terP 
{ 1. Enle 
/ 2.*'£nte 



iptio n Co d^ Number; 
NumberOnly 

2. Enter Cod^Number and + (to 
make adclitf^n to canned 
prescription 

3. Enter Zero (0) tode (to create 
unique prescwption) 



Enter 
Student, - 
ID 




Enter 
Student 
ID " 




Enter Addition 
For Prescription 
Or Uniquj^ 
Prescription ^\ 



Delete 




Outstanding 


Tasks 








Enter 


' Student 


1 D 






Select 
Subject > 



Outstanding 
Tasks Are , 
Listed 



Enter 

Task 

Code 




53 



Task Verification 



Teacher- InteractiQo/iProcedure? . \^ 

»■ / ■ 

Purpose: to verify if a stiident^actually has^ompleted tasks prescribed.-. , 

? , «^ 

N.B.: If the teacher indicatp^that the student has completed* a task, t{ie task will no longer * 
appear on the student's prescriptipn\printdUt. , * " 



Procedure: 



Task Verification (Option -^6) 



Student I D 



N 



N / .ID 

Veriification x % 




Subject 
CcKle 



Prescribed . 




Task Is 




Listed 










Specify , 




status of 




"task" 






(comprete; 




incomplete) 






y ' No^'ask 
Records 
Exist 



/t Select Ne^ 
s^ubject 
Code 



Teacher Interaction Procedure . . ^ 

Purpose: to generate listing of students' names, IDs,' birthdatcs, ages and class. 

^'Student Site List Display (Option 4) 



Student Site List Display 



Procedure: 



/ 



List to be: 



1. §tored • 

2. Displayed at this terminal 



List to be printed for: ' 



2- All students at this site 

2. All studerrts in a class ^ this site 



For which class? 

> * 



Lists will be prmed 
in compiJter rMm» 



List tOL printed for: 



1. All students at this site 

2. All students i^ a class at thi^ site 



For which class? 
> 



List will be prrnted 
on the terminal; 



Teacher Interaction Procedure 



Prjoscriptton Printing 



^P^rpose: to print prescription hard copies for distribution among the students. 



Procedure: 



Prescription Printing {Option ^ 8) ' 

ZIZ' 



Select 
Subject 



.Spfecify Output Form: 



1. Store for Printing 

r 

2. Display at Teletypa^ 



Prescription to be Printed for 



1. All Students^ , ; 

2^ One or More Student's 




Enter 

Student 

ID 



Prescription to Be Pointed for: 



t/AH Students 

2. One 0/ l\1ore Students 




Enter Month 
To Be Used 





Enter Day of 






Month to Be 


Used . 



Student's name, \ D, 
subject and status 
of prescription ^ 
listed. 




Eoter Month 
To Be Used^ 



Enter Day of 
Month to Be 



Prescription slieets 
^o^rmted.at^ -} 
computer sitcT - 



Prescriptions 
Printed ^Jt 
Tcrn^injl 
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Teacher Interaction Procedure 



Lpng Term 



^^irpose: to obtain a complete listing of student's work during the entire school year. 



Procedure: 



Or 



Lyig Term History (Option ^-1p) 




Enter Student 




N 



^ Enter Subject Code 



Output is printed 
at terminal site ' 
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Teacher Interaction Procedure 




Crash Reco\^ 



Purpose: to finish CIS procedures interupted by computer cr^h 
Procedi^e: Crash Recovery (Option f9) 



Enter Time of System Failure: 


Hpur>, 




Min> 




-r . 





R'ecovery Prbcess Completed 
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Teacher Interaction Procedure , ' . ^ . 

Purpose: to enter data accumulated during computer down period. 

o 

Procedure: . . Batch Data Entry (Option -7) 



Enter ciaSs 
number 




Bjtcli DataeiUor fc 


r 

r: 


1 = All studfWs lit this site ' 


2 = All students in a cfass at this site 


3 = One or more 


students' 




Log file to be: 



J-T £PE^1?2. i!?® printer 
2 = Written to the teletype" 



Batch Data Entry ^ • ^ ^ C 




Monitoring of the Batch 
JData'Entry process is 
spooled to-the printer 



Processing of the Batch 
Data Entry ID flies is 
monitored on the teletype 



r 



\ 
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Student Interaction Procedure 



, Student Usage 



Purpose: to record student'activities (date, task, time, etc.). 



Procedi^re: 



Student Usage (Option ^1) ' 
1^ 




Prescribed 
Activities Are 
Listed 



You Are Working on Activity ^ 

1. If You're All Finished With It. . , 

2. If You Just Want to Stop ,f or Now. 
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Report Specification Prbcedure 



Minutes Spent on Each Subject 



Purpose: to generate weekly reports on the time stiidcnts sp'end on each subject. 



N.B.: Thiis repoft must run over night and will be available the follbwirig morning. 



Enter Student ID 



Procedure: Minutes Spent on tacfy'Subject (Option 1) ' 



tkk y 



Enter Report Period Starting Date 


Year> 




Month > 




Day> 





Will Student IDs be 



1. Entered by you - ' • ' 

2. Taken from the student list by me 



End of Sub procedure 4 



Which class? 
> 



Repont Specification Procedure ^ ' • \ Assignment Completion Rate 

Purpose: to generate: weekly reports on the students asslgnmont completion rates 
N.B.: " This report must run over night.and will be available the following morning. 

Procedure; Assignment Completion Rate (Option 2) ' 



Report to 6e Specified by: 



1. ID numbsrS: 

2. By class 
3: By site 



first Day 
Year>' 
Month > 
Day > 


r 

of Report 




• 

r 


' Enter ID 



First Day of Report 


Year> 




Month > 




Day > 





First Day of Report 

'Year> \ ] ^ • 
Month > ... ^ * 
Day> ^ h'- 



Enter class number 
> 



End of Sub procedure 



Report Specification Procedure . ' * Task Completed 

PurpQse: to generate weekly reports.on the nOmber and type-of tasks that are completed by the students/ 
N.B,: • This report must run overjiight and will be availnblOcthe folfowing morning. 



Procedure: 



Enter Student ID 
> 



Task Completed (Option 3) 



Enter Report*Period Starting Date 
Year > 
Month > . 
Day > 



Will Student IDs be:. 



1. Entered by you ^- 

2. Taken from the student list by me' 



End of Sub procedure 



Which Class? 
> 



Figure Captions • 
Figure 1. Classroom information system' structure. 

Figure 2; Plrocedure used by child to semt and initiate an activity^, - ] 

Figure's. Procedure Vsed by child to terminate an acti^«lty. • 

* * ' ' ' ' * -J 

^ Figure^4. Example of prescription process folldwed by, teachers. * ' 

Figure 5. - Example of studept pres^^ription she^et. ^ * 

Figure 6. Weekly summary neport of tasks comoleted. 

Figure 7. Weekly summ|ry of*task completion r^te in each subject. 

Figure 8. Weekly summary of time spent in each, subject. 

Figure. 9. Examples of the short term history repoj^t. 

Figure 10. Examples of the short term history report. * 

# — , * 

Figure II. Summary of minutes spent for' individual CIS training' sessions 

Figure 12. Comparison of averkge prescription time between the CIS 

and the pemcil- paper procedure's. 

Figu're 13. Minutes spent prescribing using CIS procedures', 1976-1^77 

. school year. 

Figure 14. Minutes spent on CIS verification procedures 1976-1977 

7 school year. _ / ' • ' « 
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CLASSROOM 

INFORMATION 

SYSTEM 
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XEACHER 
INTERACTION* 
PROCEDURE ' 



STUDENT 
ATTENDANCE 



STUDENT 
SHORT TERM> 
HISTORY 



TEST SCORE 
RECORDING 



PRESCRIPTION 
CREATION AND 
DELETION 



TASK 

VERIFICATION 



STUDENT 
SITE LIST 
DISPLAY 



DATABASE * 

MAINTENANCE 

PROCEDURE 



PRESCRIPTION 
PRINTING 



STUDENT 
LONG TERM 
HISTORY 



STUDENT 

INTERACTION 

PROifcEDURE 



CREATE 

PRESCRIPTION 

OPTIONS 



UPDATE 
PRESCRIPTION 
OPTIONS . 



CREATE ^fND 
MODIFY S^tuDENT 
SITE LIST 



MISCELLANEOUS 
FUNCTIONS 



STARq> 

INSTRUCTIONAL" 
ACTIVITY 



STOP 

INSTRUCTIONAL 
ACTIVITY 



REPORT 

SPECIFICATION 

PROCEDURE 



TIME 

SPENT ON 
A SUBJECT 



ASSIGNMENT 
COMPLETION 
RAT&. 



TASkS 
COMPLETED 



Figure 1. *Cla^room information system structure. - 
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ID NUMBER 

> (Type your ID number) 



ARE YOU (Child's name) 

1 = YES / 

2 = NO ) 

> 4Type 'answer) 



jvjO 



YES 



DO YOU WANT TO START A TASK? 

1 = YES • ■• 

2 = NO ^ 
> (Type answer) 



YES I NO 



PICK A SUBJECT 
1 = READING , 
-2l=MATHEMATICS 
5l= SCIENCE 

4 ^^^XPLORATORY 

5 = SPELLING 

' (T-ype answer).^ 



OK. THAT'S Atb'FOR NOW. BYE. 



/NOW Pl'CK ONE THING TO DO 
• 1 = ACTIVITY 1 
- (Name of task) 
2 = activiYy 2 

(Nqmfi.of task) 
> (Ty^ answer) . • . ' ' 



OK. THAT'S ALL FOR NOW. B^. 



'-figure 2. Procedure used by child to select and initrate an activity. 




Ip'NUMBER 

> (Type your ID number) 



ARE YOl^-(child's name) 
1-=YES . 
2 = NO ■ 
> .{Type answer) 



NO 



YES * 



YOU'RE WORKING ON (activity description) 
. 1 = IF YOU ARE ALL FINISHED- 

2 = IF YOU JUST WANT TO STOP FOR NOW 

> (Type answer) . - • ' 



/ 



DO YOU WANTJTO START A TASK? 
1 = YES 

> (Type answer) 



YES 



NO 



PICK A SUBJECT ' 
1 = READING 

- 2 = MATHEMATICS 
3 = SCIENCE ' 
4s= EXPLORATORY 
5 = SPELLING 
> (Type answer) 



OK. THAT'S ALL FOR NOW. BYE. 



fiOV\l PICK ONE THING TO DO 
4 = ACTIVITY T 

(Name of -task) 
2 = ACTIVITY T 
(Name of taste) 
> (Type pnsWer)** 



OK. THAT'S ALL FOR< NOW. BYE. 



Figure 3. Procedure used by chljd^to terrl^inate an activity. 



CLASSROUM INFORMATION 5YSTEM- * ' MONDAY 21-FEB-77 

V ' ^ ■' ' 

SUB-;:PRDCEDUR£:\§TUDENT PRESCRIPTION • ' • 

PRESCRIFJIDN DPTIDnI: 



■ 1 = CRIATt— WITH DISPLAYING DP AVAILABLE TASKS^- 
- 2 f CREAT£--WI.THDUT DISPLAYING '• d 

, , 3 = oeCete outstanding t/^ks- . 

>i , .■ -•■ . - 

ENTEfl CURRICULUM AREA CODE: ^ 
>2. 1..13.4. ' ^ . .. .,*■'•' 
INSTRUCTIONAL OPTIONS FGR,MATH, lIVI IMli, M13C > , ' ' ^ 

^ [ 0] X TYPED INPUTS-RDM THIS TERMINAL *. ' , '' 

1] = (Mi3C-B0X'r ] / ■ ' ■ ^ . . • . ^ 

USING THIS BOX THE CiM) MUST COLLECT SINGLE QIENES BLOCKS AND PLACE THEM IN THE 
SPACES AS INOIGATEJHfN THE CARDS PROVIDED. tHlECHlLD MUST THEN WRITE THREE 
NUMERALS: THE NUMBER OF TENS GROUPED, THE NUMBER OF ONES GROUPED AND THE 
TOTAL NUMBER OT RLOCKS ON THE CARD. THE CHILD ALSO MUST EXCHANGE SETS OF TEN . 

■ ONES FOR ATENS BfiR. 

,t >^ • -V . , , ' ■ 

/r fOOAY^OU APE ASSIGNED WORK IN ♦MATH BOX Ml3tfH * " 

■ ■ . ■ '■ 
^ CH06SEA"1\I OPTION: 

, -.1 =SEE MORE TASK^ . . • , , ' 

-2 = PRESCRIBE AlOW -' ■ • • ■•<- 

■'>!.' ' • . ' \ ' ■' - ^ 

[ 2] = (M13.C-B0X4 ] .. - > . . 

USING THIS BOX THE CHILD IS f 0 PLAY DOMINOES BY MATCHING WRITTEN NUMBERS (E G * 
6 TENS AND 3>QNES). TO NUMERALS (E.G., 63). „ i".:.. 

' " ^ ^ ' (' 

IN ♦A^ATH BqX.M13C* YDlf^iLL FIND A DOMJNOES dAME TO' PLAY!! - 'v 

3] =■ (M13C-I^B*3 ']■•'.'■' ' ' ' 

- ,0.N EACH PAGE Of THISi-AMINATED BOOKLET THE CHILD MUST WRITfe THE NUMBER OF TENS 
AT^D ONES»GROUPS ILLUSTRJ^TED.' HE THEN MUST WRITE THE NUMET^AL REPRESENTING THE 
TOTAL* NUMBER OF SQUARES ON THE PAGE (E.d.', 3 TENS 5 ONES = 35). - . / 

YOUR ASSIGNMENT FOR TODAY IS fMATH LAMINATED BDQ^K^LET M13C3, (LB)*. ' ' 

^'CHOn'SE AN OPTION: ' , , ' ' V'^- ' -..1 

■I' 1 = SEE MOR^ TASKS • - " 

2'= PRESCRIBE NOW - ■ ' ' ' \ • 

ENTER PRESCRIPTION CQDE ' " * ^ 

>:2,3 , • 



STUO^T ID^' 
>71111 



, Figure 4, Example of pr^criptioh process folbwfed by teachers, 1 ' 




( 2468} 8-MATr-77 SUB:JECT: MATHEMATICS 



^- ; .- 



ACTIVITY f^1] 

- ^ 



\ 



CONGRATULATIONS!! YOU ARE READY T.O BEGIN A NEW MATH UNIT 



-^IRST YOU MUST TAKE THE ,*PRETES'T,^UNIT ir* • IWTHE 



.*YELLOW BOOKLET* 



-V 



I 

ACTIVITY* ( 2\ 



IN inVlATH BOX M13C* YQU WILLFIND A DOMINOES GAME TO PLAY!! 



Figtire 5, Example of student prescription sheet 



STUDENT ID NUMBER:^ 71309 



WEEK OF: 76/11/ 8 



;tasks" completed 



SUBJECT 



MON 



READJNG ^ 

NRS: CASSETTE 
■ NR§: WORKPAGES 

NRSrREAD ALONE STORY 
NRS: TEST . 
'•SUBJECT TOTAL* ' 

MATHEMATICS ^ 
BOOKLET , , 
TEST . 

•SUBJECT TOTAL* 

SCIEJ\ICE ' - * , 
/ DIRECTED GROUP ACTIVITY 
•SUBJECT TOTAL* . 

EXPLORATORY i 

MATH GAME / 

tlBRARY^ 

CONSTRUCTION 

GAMES'. « 
^•siuBJECT TOTALS • 

' SPELLH\>G 

- "UNDEFINED ACTIVITY- 
• /SUBJECT TOTAL* ^• 



TUE 
1 

r 



WED! 
1 



1 - 
1 



THU FRI 



. TOTAL- 
"J 

^3 
3~' 

1- 

^1 - 



"1 



-5 

2 ^ 



1 > 





> ? * ' 










. 1 


<* 

1 
2 


' 1 
'1 




% 

' 2 
1 , 


.:■ 7 ^ 








4 

\ 




•4 

"Is •■ 




' _ 5 ' 


• 

6 


7 


■ .6 


6 





V 



13 



TOTAL 



Figure 6. Weekly summary report of tasks cogipleted.' 



STUDENT ID NUMBER: 71309 ' • 

' - ASSIGNMENT-COMPLETION RATE 



. 'wtEK OF: 76/11/ 8 



SUBJECT 


MONDAY'' 


T-UESDAY WEDNESDAY THURSDAY 


fr'iday 


TOTAL ' 




A 


c 


A 


C 


A 


C 


A ■■ 


C 


A C 


(C/A)*10d 


READING % 




2. 


1 


2 


2. 


1 


•.1. 


2 


2 1 


/ 100 


MATHEMATICS 


. 1 


1 


2 


1 


1 


2 


2 


1 


1 , 2 


100 


SCIENCE 


0 


^ 0 


1 




0 


1 - 


0 


0 


0 ■ 0 


100 . 


ej^pxoratory' 


' 2 


' 2 


2 


3 


2 


3 


2 


2 


.2 - '3 


, 130 


SPELLING ' 


, -0 


0 . 


0 


0 


1 


b • 


0 


1 


.0 0 ' 


100 ' 



27 TOTAL NUMBER OF TASKS ASSIGNED 
30 TOTAL NUMBER OF TASKS COMPLETED 
111% ASSIGNMENT COMPLETRLDN RATE FOR THE WEEK 




STUDENT ID NUMBER: 71401 



WEEK OF: 76/117 1 







' 9 


* 


ASSIGNMENT COMPLETION RATE 

. .. ^ ' 


\ ' . 

1 

• 


SUBJECT- 


■ MONDAY TUESDAY WEDNESDAY THURSO/^Y 


FRI.OAY- T,OTAL 




A.C Ac -.AC AC 


A ' C (C/A)*100 



\ ' mathematics - 1 

v science ' 1 

\exploratory . 2 

spelling ' , 1 



1 

0' 
0 
2 
0 



1 
0 
0 
2 
0 



1 

€ 
1 
2 
0 



2 
'l 
0 
2 
0' 



1 

0 
2 
1 



0 
0 
0 
0 
0 



2 2 

0 -0 
0' 1 
2 1 

1 1 



23- TOTAL NUMBER OF TASKS ASSIGNED 
17o TOTAL NUMBER OF TASKS COMPLETED ■ 
73%-ASSIGNMENf COMPLETION RATE FOR THE WEEK - 



• 83 

'50 
100 
70 
66 



• Figure 7/ Weekly summary of task completion'rate in each subject. 



STUDENT ID. NUMBER: 71309 



WEEK* OF: 76/11/ 8 



MINUTES^PENT ON EACH SUBJECT 



SU|JEqf , MONDAY TO ESD A WEDNESDAY THURSDAY' FRICfAY TOTAL 



READING 


:m 


0)* 


32( 


1) 


15( 


0) 


26( 


0) • 


22( 


0) 


'130( 


1) 


MATHEMATICS 


16( 


0) 


16( 


0) 


15( 


0) . 


6( 


0) 


7( 


0) • 


60 ( 


-0) 


SCIENCE 


' 0(' 


0) 


0( 


0) 


20(- 


■0) 




0) 


0( 


0) 


-20( 


0). 


EXPLORATORY 


74( 


0) 


70( 


0) 


59 ( 


0)- 




0) 


85( 


0) 


302f 


, 0) 


SPELLING' 


■ 0( 


P) 


'0( 


'0) 


.0( 


0) 


211 


0) 


01 


0) 


^ 211 


0) 


V 

TOTAL 


. 125 


9 


109 


67 




; -114 


533 


-4 



.533 TOTAL NUMBER OF MINUTES-SPENT ON ALL TASKS 

30 NUMBER p>- TASKS HAVING TIME INFORMATION RECORDED > 

17. AVERA8f"NUMBER, OF MINUTES SPENT DN,J\ TASK'^ 

' . - - % '^^ ' ' 

•Note^ Number in the ( ) indicate the number o7tasks.for which no time is recorded. " 

^ > \ 
Figure's. Weekly summary of .time spent in each subject. 
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ACTIVITIES OF 71304 IN MATHEMATICS 
AS OF: 76/10/19 

SITE: LRDC THIRD FLOOR CLASSROOM 
CLASS:. 1 



■ DATE 
• 76/10/8 



78/10/8 



'76/10/11 
76/10/11 
A 76/10/12 
- 76/10/12 
76/1 0/f2 
76/10/14 
' 76/10/14 
■ 76/10/14 
76/10/15 
'76/10/15 



76/11/4 i 
~ 76/1 1/4 • 
''76/11/lf 

76/11/16 
; 76/11/19 

76/11/22 
■ 76/12/3 

76/15/6 



rTASK 
PRETEST 28 



PRETEST 28 



; 

M28A-BKLT 1 
M28A-BKLT 1 
M28A-BKLT 1 
M28A-BKLT 1 
M28A-BKLT 1 
M28BA-BKLT 1- 
M286A-BKLT 1 
M2SBA-BltLT 1 
M2SBA-CET 1 
M28BA-CET ] 



M'ATH.IM ,IIVI28 



TIME 
1:34' 



SCORE DEC 



MATH.IM • ,IM28 V- 



ACTIVITIES OF 71309 IN SCIENCE > 
A'S OF: 77/ 1/17 

SITE: LRDC THIRD FLODR CLASSROOM 



12 

12 
10 

4 

6 

6- . 
5' 

CMPL 

12 

24 

12 ' 
10 , 
4 • 
% 
6 
5 



f 



IVIATHJM 


JM28 • 


. 0:35 




.MATH.IM 


'IM28 




CMPL 


MATHJM 


JM28 


0:31 




MATH.IM 


JM28 


0:27. 




,MATH,IM 


JM28 




CMPL 


math;)M 


JM58 


1:15- 




MATH;iivr 


JM28- 


0:27 




MATHJM 


JM28 




CIVfrL 


MATHJM 


,VW28 


• 1:30^ 


CMPL 


MATHJM 


JM2a- 




CMPL 



MAS 
MAS 

mas' " 

,MAS 
NMAS 
NMAS 
' NMAS 

■NMAS. 

MAS 

MAS 

lyiAS 

MAS 

NMAS 

NMAS. 

NMAS 

NMAS 



MAS 
MAS. 



LAGR-L'7 . 


6CL ,L\/LC,C-LA 


0:33 




LAGfrL7 


'SCI ,LVLG,Q-LA 




cMpr 


LAGR LS 


. , SCI ,LVLC,C-LA 


0:38 




LAGR L9 , 


SCI .LVLC.C-LA"^ 




'CMPL 


LAGR L4 


SCI' .LVLC.C'^'LA : 


• 0:211 




LAGR L4 


SCI ,LVLG.,OLA 




CMPL c 


LAGR L 10 - . 


SCI. ,LVLC,C-LA 


- 1:03^* 




LAGR L 10" 


SCI -.LVLC'C-LA 




CMPL 



' Figure 9. ExamRles of the short term history report. 
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DAT| 
77/ 1/1 1" 
77/. 1/11 
77/ 1/12 
77/ 1/12 
77/ 1/13 
77/. 1/13 
77/ 1/13 
77/* 1/13 



77/ 1/ 
77/ 1/ 
77/ 1/ 
77/ 1/ 
77/ V 
77/ 1/ 
77/ 1/ 
•77/ 1/ 
77/ 1/ 7 
77/ 1/ 7 
77/ 1/ 7 
7.7/1/ 7 
77/ ly 7 
77/ 1/ 7 
77/ 1/10 
77/ 1/10 
77/ 1/10 
77/ 1/10 
77/ 1/10 
77/ 1/10 
77/ 1/11* 
•77/ 1/n 
777 1/11 
'77/ '1/11 
77/- 1/12 
.77/ 1/12 
77/ l7l3 
77/ 1/13 
77A 1/17 
77/ '1/17 



•ACTIVITIES OF 71408 IN READING • ' 
AS OF: 77/ 1/17 

SITE: LRDC THIRD FLOOR CLASSROOM 
CLASS: 2 - " • 



r 



_j;ask. 

ADD ACTIVITY 
ADD ACtlVITY 
GROUP MEET 
GROUP MEET 
GROUP MEET 
ffROUP MEET ^ 
Vy.KBK ASSIGN 
WKBX ASSIGN 



_AREA 


TIME 


SCOR€ t)EC 


read,gi"nn,ginn 


' 0:30 




READ/GINN.GINN 




CMPL • 


READ,GIN4\1,GINN 


•0:17 




READ,GINN,GINN 




CMPL ' 


READ,GINN,GINN 


0:20 




READ,GINN,GINN 




CMPL 


READ,GINN,GINN 


. 0:50 




READ,GINN,GINN 




CMPL 



ACTIVITIES OF 71309 IN EXPLORATORY 
AS OF: 77/ 1/17 

SITE: LRDC THIRD FLOOR CLASSROOM 
CLASS: 2 • 



GAMES 
GAMES ■ 
GAMES 

^' gXmes 
construction 
construction 

. LIBRARY 
LIBRARY 
GAMES • 
GAMES 

CONSTRUCTION 
-CONSTRUCTION^ ' ' 
CONSTRUCTION 
.CONSTRUCTION - 
GAMES T • 
GAMES * 
. CONSTRUCTION 
CONSTRUCRION 
GAMES • 
GAMES 

GAMES ^ - 

GAMES 

EXTRA -MATH 

^XTRA MATH - • 

GAMES " " . • ■ 

G/^jyiES 
•GAMES 

GAMES 
, CONSTRUCTION 

CONSTRUCTION 

Figure 10. Examples 



EXP ,EXf'L,EXPL 


0:46 




' EXP ,EXPL,'EXPL 




CMPL 


EXP ,EXPL.,EXPL 


0:53 




EXP ,EXPL/EXPL 




CMPL 


-EXP ,EXPL,EXPL 


^ .0:30 




EXP ',EXPL,EXPL 




^ CMPL 


. EXP. ,EXPL,EXPL 


0:15 




EXP ,£XPL,EXPL 




CMPL 


EXP ,expl,e:|(pl 


0:46 




«EXP ,EXPL;EXPL. 




' , CMPL 


E)(P ,EXPL,EXPL 


' " 0:23 




EXP ,EXPL,EXPL 




CMPL 


EXP",E)^PL,EXPL 


0:31 




EXP .,EXPL,EXPL 




CMPL 


EXP ,EXPL,EXPL 


0:15 




EXP ,EXPL,tXPL 




eiMPL 


EXP ,EXPL,EXPL 


• 0:37 




EXP ,EXPL,EXPL 




• CMPL 


,EXP ;expl,expl 


■ 0:16 




EXP ,EXPL,EXPL . 




CMPL 


EXP ,EXPL,E^PL 


0:32 




ElKP ,EXPL,EXPL • 




CMPL 


EXP--,EXPL,EXPL 


0:20 




EXP ,EXPL,EXPL 




CMPL 


EXP ,expL,expl 


0:36 




EXP ,EXPL,EX'PL- 




cmpl' 


EXP ,EXPL,EXPL 


0:38 

» 




EXP ,EXPL,EXPL 


. CMPL 


EXP ,EXPL,EXPL 


0:31- 




EXP ,EXPL,EXPL 




CMPL 


of the short term history report. 

f • •- . 




■74. •• 


t 





« • 



X 



•COMPUTER EXPERIENCED STUDENTS 



COMPUTER NON-EXPERIENCED STUDENTS 



Class 


Averasp«iw 
Traininji' ^ 
Time/Cmld 

(Range) 


Average No. 
vof Sessions 
\leeded for 
Training 


. Average 
Time per % 
Session 
' (Range) 


N 


Average 
Training 
. 'Time/Child 
(Range) 


' Average Np, 
of Sessions 
Needed for 
Training 


Average 
Time per 
- Session 
(Range) 


N, 


'-^ Kindergarten 

vN, ^ 








— - 


22.50 
(15 - 30) 


1.50 , 


.15 
(10^^20)' 


2 


Fin 


t 




— - 




' 


•19.33 . * 
. (10 --30) • 

cS 

A ^ 


1.33 


' 14.5 
* (td-20) . 


9 


Seco 

x 


fed ^ 


10.60 

' (6 - 15) ' 


"\ 1 , 

L ' • . - 


0 

10,60 
\ (6 • f 5),^' 

* * 

-./• - . . 


^ 5 ^ 


* (25 - 55f 


2 


(10-27) 




\ * 

Third 1 


. 7.29 
■ {5-11). 


/ ' • • ■ 

/ . 1 : •/ 


7.2d: . 

. (5M1) . 


7. 


— : — — ' T 

22.33 

;{22 - 23) • 


1 


22.33 
(22 • 23i 


• 3 . 


. Tatalsy 




' 1 


8.74 . . 


='12* 


26.04 * 


1.46 . 


. •/(7.96. ' 


16 



0 X' 



) 



Figure 1 1. Summary of minutes spent for indivWual ClS^trainirig sessions. - 




76 



'# of Students 
Prescribed for ^ 



Tirhe 
Involved 



Computer 



7 



12 



. Time/Child 



Pencil-paper 



26 



-24 



23 / 



19 • 



Computer 



Penc^-paper 



Computer 



50.82 • 



70 



■L 



40.82 .. ." , 77.5 



41 



42.5. 



^66- 



69:5 . 



10.16 



5183 



5.13 



3.54 



Pen6il-p§per 



•2.69 



3.23 



2.8J 



- 3.68 



1r 



Figure 12. Comparison Qf average prescription time between the CIS and the pencil-paper pro_cedures. 
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Month 


t 

N . . .. 


•Average'minutes 
spent on verifying 
task co'rrjpletions . 
per day ' 


1 

Average minutes 
.spent on verifying 
N "task completions 
^ per child 


November 


32 


30:55' 


; .95 


' December 


36 


20.7G 


.57 








•,■9 


Janisary 


38 


23.70. 

* • 


. .62 \, 



Figure 14. Minutes spent on CIS verification procedures 1976 - 1977 school ye.ar. 






r 






Month 


N » , 

4* 


Average minutes 
spent prescribing ^ ^ ' 
. per day 


Average minutes 
^ sfpent prfeso-ibing 
per chila^ 


November*' 




61.44 a. 


1 .92 


December 


^.36 ' , 

A 


^ 48.6 j% 


1.35 


January 


f 

' 38 • 


^ — 


1.26 



■ ■ K. ■ ■ 

Figure 13, T^inutes spent prescribing using CIS procedures, 1976 - 1977 school year. 
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